Bereskin & Parr 



INTELLECTUAL PROPERTY LAW 



August 16, 2006 / *%\ 





James Raakman, B.Eng. & Mgmt.(Mech), LL.B. 
416 957 1654 jraakman@bereskinparr.com 



Your Reference: 10/786,402 
Our Reference: 4320-556 



CERTIFIED COPY OF PRIORITY DOCUMENT 

Commissioner of Patents 
P.O. Box 1450 
Alexandria VA 
22313-1450 

Dear Commissioner: 

Re: United States Patent Application No. 10/786,042 
For: POTTING FOR MEMBRANE MODULE 
Filed: February 26, 2004 

Inventor(s): COTE et al. 

This correspondence is responsive to the Office Action mailed May 17, 2006, in the 
above-identified patent application. As required, we enclose herewith a certified copy of 
the Canadian application, 2,452,892, to perfect the priority claim under 35 U.S.C. 
119(b). 

If required, please charge any deficiency or credit any overpayment to our deposit 
account no. 02-2095. 

Respectfully submitted, 



James A. Raakman 
Registration No. 56,624 
/np 
End. 



Manulife Corporate Park, 6733 Mississauga Road, Suite 600, Mississauga, Ontario L5N 6J5 
Tel: 905.812.3600 Fax: 905.814.0031 www.bereskinparr.com 




TORONTO MISSISSAUGA WATERLOO MONTREAL 



BEST AVAILABLE COPY 




PTO/SB/21 (08-03) 
Approved for use through 07/31/2006. OMB 0651-0031 
U.S. Patent and Trademark Office: U.S. DEPARTMENT OF COMMERCE 
Reduction Act of 1995, no persons are required to respond to a collection of Information unless it displays a valid OMB control number. 



TRANSMITTAL 
FORM 

(to be used for all correspondence after initial filing) 



Application Number 



Filing Date 



First Named Inventor 



Art Unit 



Examiner Name 



10/786,042 



February 26, 2004 



Cote 



1723 



Krishnan S. Menon 



Total Number of Pages In This Submission 



Attorney Docket Number 



4320-556 



ENCLOSURES (check all that apply) 



n Fee Transmittal Form 

CH Fee Attached 
l~l Amendment / Reply 

□ After Final 

O Affidavits/declaration(s) 
□ Extension of Time Request 

l~l Express Abandonment Request 

n Information Disclosure Statement 

Certified Copy of Priority 
Document(s) 

fl Response to Missing Parts/ 
Incomplete Application 

□ Response to Missing 
Parts under 37 CFR 
1.52 or 1.53 



O Drawing(s) 

n Licensing-related Papers 

□ Petition 

O Petition to Convert to a 
Provisional Application 

l~l Power of Attorney, Revocation 
Change of Correspondence Address 

fl Terminal Disclaimer 

O Request for Refund 

□ CD, Number ofCD(s) 



Remarks 



d After Allowance Communication to 
Group 

[U Appeal Communication to Board of 
Appeals and Interferences 

O Appeal Communication to Group 
(Appeal Notice, Brief, Reply Brief; 

Proprietary Information 
□ Status Letter 

Other Enclosure(s) 

(please identify below): 

Return Receipt Postcard 



SIGNATURE OF APPLICANT, ATTORNEY, OR AGENT 



Firm 
or 

Individual name 



James A. Raakman 
Registration No. 56,624 
BERESKtN & PARR 



Signature 



Date 



August 16, 2006 



CERTIFICATE OF MAILING 



I hereby certify that this correspondence is being facsimile transmitted to the USPTO or deposited with the United States Postal 
Service with sufficient postage as first class mail in an envelope addressed to: Commissioner for Patents, P.O. Box 1450, 
Alexandria, VA 22313-1450 on the date shown below. 



Typed or printed name 



\^ Signature 



Date 



This collection of information is required by 37 CFR 1.5. The information is required to obtain or retain a benem by the public which is to file (and by the USPTO to 
process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is estimated to 12 minutes to complete, including gathering, 
preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time 
you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, 
U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: 
Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450. 

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2. 



Office de la propriete 

intellectuelle 

du Canada 

Un organisme 
d' Industrie Canada 



Canadian 

Intellectual Property 
Office 

An Agency of 
Industry Canada 




Certification 



La presente atteste 





Certification 



>te que les documer^st^jS isjtf) certify that the documents 



attached hereto and,idenrified below are 



ci- joints, dont la liste fieure ei-dessous;;/ , i s .> " ■ . attached 1 

' &^^^< : --< $&^lr- ■ 

sont des copies authentiques^desidoeuT - l^^^v^true^Sdiesof the documents on file in 

merits deposes au Bureau ctes BreyettV ; ':/<r ' " ' r\cc~- 



> ^ ? ?:^elPafeh#Dflfice. 



Specification and^rayvings, as Originally filed^ with^pplication for Patent Serial No: 



•{>.'■:■■> 



CA 2452892 v .dnO|jember 1 1', 2^3,| Sy ZEJ^NjEN^IRONMENTAL INC., assignee 
of Pierre Lucien C^te, Francois Ya&ub and^S^even Kristiah Pedersen, for "Potting for 
Membrane Module"; - ''•'< • - '>7\ \ 





CA. 02452892 2003-12-11 



ABSTRACT OF THE DISCLOSURE 
A membrane module is made by inserting ends of membranes into 
a container and injecting resin directly into a space between adjacent 
membranes. The container may be a header shell having ducts for injecting the 
■esin from outside of the header to the space between the adjacent membranes. 
Hie ducts may pass through a part of the header which forms a permeate cavity. 
The permeate cavity may be filled with a fugitive material while the resin is being 
njected. 
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Title: POTTING FOR MEMBRAN = MODULE 



[0001] This invention relates to membrane 
and, more particularly, to potting membranes into a 

[0002] Membranes can be used in watei 
permeate from a supply of water. Immersed n embranes may be used for 
extracting dean water (permeate) from a tank of contaminated water containing 
solids or mixed liquor. The membranes may be pptted in headers, and can be 
assembled In modules, each module having many 
header. A source of suction can be provided 



permeate through the membrane walls and into the lumens of the fibers. The 



nodules for water treatment 
leader. 

treatment units to extract 



membranes extending from a 
to the headers to withdraw 



permeate can then be drawn Into a permeate col 
the headers. 




cavity in or adjacent to 



[0003] In one potting method, a layer of a fugitive material is provided In a 
potting container that can be a header shell. Ends of membranes to be potted 
are then inserted partway into the gel. Potting resin in a substantially liquid form 
can then be provided in a layer on top of the fugitive material. Once the resin 
has at least partially cured, the fugitive material 

permeate cavity with which the insides of tfie membranes are In fluid 
communication. 



Summary of the Invention 
10004] The inventors have observed that 
example hollow fiber membranes, using a known 
25 but not limited to, the fugitive method, described above, a gap is typically 
provided between the outermost fibers in a bund e and the Inner surface of the 



/when potting membranes, for 
method such as, for example, 
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sidewell of the potting container. This gap provides room for a nozzle to be 
passed along the gap to lay down an amount of potting resin. The resin can 
migrate through the bundle of fibers (for example, under the force of gravity) and 
eventually make its way to the center of the bundte so that all of the fibers are 
5 satisfactorily potted. I 

[0005] This migration and leveling off of ,the resin generally takes a 
considerable amount of time. Also, uneven Initial application of the resin (along 
the edges of the bundles) can disturb the underlying fugitive material and result 
in uneven resin thickness. Furthermore, the gap Reduces the number of fibers 

10 that could otherwise be potted in the shell, since jthe potted header will be left 
with a "dead space" in the form of a border of cured resin where the gap formerly 
existed and in which generally no fibers are pottejd. Occasionally a stray fiber 
may become potted in the dead space border rather than with the bundle of 
fibers. Such stray fibers lack support of neighboring fibers, and for that reason, 

15 among others, are particularly prone to breakage: Breakage of the permeating 
fiber membranes can result in undesired contamination of the permeate. 

[0008] It is an object of the invention to irpprove on the prior art. It is 
another object of the present invention to provide a membrane module of hollow 
fiber membranes and a method of making such a membrane module, it is 
20 another object of the present invention to provide a header for a membrane 
module having internal infection ducts that can lie used for potting the hollow 
fiber membranes. It is another object of the present Invention to provide a 



header for a membrane module that can. for 



accommodate a greater amount of filtering menr branes (Le. improved ratio of 
25 active header area to "dead space"). It is anotier object of the invention to 
provide a module with structural elements spam ting a permeate cavity. These 
and other objects are provided by the features described in the claims. The 
following summary provides an introduction to th$ Invention which may reside in 



a particular size of header. 
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a combination or sub-combination of features provided in this summary or in 
other parts of this document 

[0007] According to one aspect of the present invention, a header pan Is 
provided with a plurality of tubes or ducts extending into the header For 
5 example, the ducts may pass through what will be a permeate cavity in the 
header. The ducts have a first opening for introducing potting resin into them and 
one or more second openings for electing the resins. The second openings are 
located in an area to be filled with potting resin. The first openings may be 
located Inside or outside of the header pan and are connected to a runner or 

10 other means for supplying liquid resin to the ducts. For example, the runner may 
be a channel glued or clamped to a side or bottom of the header pan with one or 
more openings in communication with the first openings of the ducts. To make a 
header, a fugitive material is placed in a part of the header pan that will be a 
permeate cavity. Ends of the membranes are inserted into the fugitive material. 

15 Liquid resin Is infected Into the first openings of the ducts, tor example through 
the runner, flows through the duels and out the second openings. The resin may 
be applied in steps separated by waiting periods which give time for the resin to 
flow across the header. The liquid resin is allowed to cure and the fugitive 
material is removed, for example through a permeate port The ducts, filled with 

20 solid resin, may remain in the header where they provide a structural link 
between the resin and the header pan. The runner, if used, may also be left with 
the header or it may be removed and re-used. The ducts may be sized and 
shaped to provide minimal physical Interference with the membranes such that 
membranes can be provided nearly uniformly across the header pan. The 

25 method may be adapted to other potting methods, for example methods not 
using fugitive materials, methods involving centrifugation and methods In which 
the fibers are potted first in a cavity that Is not the header pan itself. 

Brief description Of the drawing 
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[0008] For a better understanding of the present invention and to show 
more clearly how it may be carried into effect, reference win now be made by way 
of example, to the accompanying drawings that show embodiments of the 
present invention, and in which: 

5 (0008] Figure 1 is a perspective view of an embodiment of a module 
according to the present invention; 

[0010] Rgure 2 is a top view of the module of Figure 1 ; 

[0011] Figure 3 is a top view of a header shell of the module of Figure 1; 

[0012] . Figure 4 is a cross-sectional view of the header shell of Figure 3 
1 0 taken along the lines 4-4; 

[0013] Figure 5 is detailed cross-sectional view of a needle shown In 
Figure 4; 

[0014] Figures 6a-6c are cross sectional views showing the header of 
Figure 1 at various stages in a potting process; 

15 [0015] Figure 7 is a side view of a runner attached to the header of Figure 
4; 

[0016] Figure 8 is a top view of an alternate module according to the 
present invention showing only the header shell; and 

PJ017] Figure 9 is cross-sectional view of the module of Figure 7 taken 
20 along the lines 9-9. \ 

! . 

Detailed description of ft, gflfflnflgQ 

£0018] A filtration module 90 having a header potted according to the 
present invention is shown generally in Figure 1. The module 90 has opposed 
26 headers .100 and a bundle 102 of permeating hollow fiber membranes 104 
extending between the heeders 100. The bundle 102 is configured in an elongate 
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rectangular shape when viewed from above (Figure 2), having a generally 
rectangular perimeter 103 (shown in phantom line) in a plane perpendicular to 
the axis of the hollow fiber membranes. Other configurations, such as, for 
a: cample but without limitation, modules with a single header at one end of a 
5 bundle, modules with two or more bundles of fibers, and headers/bundles with 
circular perimeters, or perimeters of other shapes, can also be provided within 
Hr e scope of the present invention. 

[< 019] Referring now to Figures 3 and 4, each header 100 has a shell 106 
that can be generally channel shaped and rectangular in cross-section. Each 

10 siell 106 has a base 108, and sidewalls 110 and end walls 112 that extend 
generally perpendicularly from the base 108. The sidewalls 110 and end walls 
1 12 are spaced apart to define a recess 1 16 for receiving ends of the hollow fiber 
membranes. 104. The surfaces of the base 108. sidewalls 110, and end wads 
1 12 facing towards the recess 116 define the Inner surface 1 18 of the shell 106. 

15 Tpe surfaces of the base 108, sidewalls 110, and end walls 112 facing away from 
the recess 116 define the outer surface 120 of the shell 106. 

[OO20J m the embodiment illustrated, the shell 106 of the header 100 is 
further provided with an optional rib 122 that extends from the base 108. 
generally parallel to, and spaced between, the sidewalls 110. The rfb 122 can 
20 divide the recess 1 16 into two smaller recesses 1 16a and 1 16b. 

)021] ■ The header 100 is further provided with protrusions 123 that can 
in the form of ducte or needles 124 extending from the shell 106 Into the 
scess 116. As further described hereinafter, the needles 124 have Internal 
ijijection dubts 126 for injecting a generally liquid material into the recess 116. In 
25 1pe embodiment illustrated, the needles 124 are generally cylindrical in shape, 
having lower ends 134 fixed to the base 108 of the shell 106, and upper ends 



DO I 

rfecc 



36 positioned between the sidewalls 110 of the shell 106. The needles 124 are 
arranged in two rows 138 of needles 124, each row 138 extending parallel to. 
i md generally centrally between, the rib 122 and one of the sidewalls 1 10 (Figure 
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!>). In this way, a first row 138a of needles 124 Is provided in the recess 118a, 
i ind a second row 138b is provided In the recess 116b. 

0022] • Referring now to Figures 4 and 5, the ducts 126 of the needles 124 
lave inlet ports 130 that open to the outer surface 120 of the shell 106, and 
iischarge outlets 132 positioned in the interior of the recess 116. The ducts 126 
somprise an axial passage 140 and a radial passage 142 (Figure 5). The axial 
lassage 140 has a lower portion 144 extending from the lower end of the needle 
1 24 to a point about one third of the way along the height of the needle 1 24. The 
axial passage 140 has an upper portion 148 that extends from the lower portion 
144 to a point about two thirds of the way along the height of the needle 124. The 
diameter of the tower portion 144 can be greater than the diameter of the upper 
portion 146. 

10023] The radial passage 142 comprises a cross-bore 146 that passes 
through the width of the needle 124 and Intersects the upper portion 146 of the 
axial passage 140. The cross-bore 148 provides two discharge outlets 132 on 
opposite sides of the needle 124. In the header 100, the cross-bore 148 can be 
oriented generally parallel to the sidewalls 110 of the shell 106, so that the 
discharge outlets 132 are directed towards opposed end walls 112. 

B>024] The needles 124 can be further provided with a deflector cap 1 50 at 
their upper ends 136. In the embodiment illustrated, the deflector cap 150 is an 
upwardly pointing conically shaped feature provided at the upper end 136 of 
each needle 124. The deflector cap 150 can facilitate potting of the fibers 1 04 in 
the header 100, as described in greater detail hereafter. 

[0025] Each needle 124 can be a distinct element, separately attached to 
the shell 106 of the header 100. To facilitate attachment of the needles 124 to 
the shell '106. each needle 124 can be provided with a mounting surface 152 
adjacent the lower end of the needle 124. The mounting surface 152 can include 
a cylindrical undercut portion that has a smaller outer diameter than an upper 
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portion of the needle 124. The base 108 of the shell 106 can be provided with 
>ores 154 each sized to receive the mounting surface 152 in a snug fit. An 

; idhesive can be applied to the mounting surface 152 for securing the needle 124 
o the shell 106. 

5 [Q02B] Alternatively, at least a portion of the needles 124 may be provided 

C rally with the shell 106, by a process such as. for example, but not limited to, 
. Bon molding. In one embodiment, a lower portion of the needles including 
the axial passage could be integrally molded with the shell, and an upper portion 
having the deflector cap and radial passage could be separately attached to the 
10 lower portion. 

P»27] Each needle 124 can further be provided with at least one annular 
groove 158 positioned to become embedded in the cured resin alter potting. In 
the embodiment illustrated, each needle 124 has two spaced-apart annular 
grooves 158 positioned between the discharge outlets 132 and the deflector cap 
15 150. The annular grooves 158 improve the physical bonds between the needle 
124 and the cured resin which enhances the ability of the needle 124 to 
strengthen the header structure. 

F>028] For potting the header 100, a fugitive material, such as a gel 160, 
can first be provided in a layer along the base of the shell (Figure 6a). The ends 

20 of bundled hollow fiber membranes 104 can then be inserted into the recess 1 16 
from above, and lowered partway down into the gel 160 (Figure 6b). As the 
membranes 104 are lowered into the recess 116, the deflector cap can deflect 
the ends bf the membranes 104 around the needles 124. As well, the sidewalls 
110 and end walls 112 can guide the membranes 104 Into the recess 116, 

25 thereby corralling the ends of the membranes 1 04 into the closely packed bundle 
1 02 of spaced-apart membranes. 

PW29J Potting resin 162 (see cutaway portion of Figure 6c) can then be 
injected into the recess 116 through the needles 124, surrounding a portion of 
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^he length of the fibers 104 above the gel 160. To inject the resin 162, a potting 
runner 194 can be provided. Referring to Figures 6b and 7, the runner 164 can 
)e In the form of a conduit 166 that extends along the outer surface 120 of the 
>ase 108 of the shell 106, with spaced-apart nozzles 168 extending from the 
sohduft to engage the Inlet ports of the ducts 126. The conduit 166 can be, for 
example, a tubular member constructed of plastic and may be of various cross 
sections such as round, square of C-channel. The runner 164 can be secured to 
the outer surface 120 of the shell 106 by, for example, a suitable adhesive. 
Alternatively, or additionally, the nozzles 168 can be sealingly secured to the inlet 
ports 130 of the ducts 126 and so fix the runner 164 to the shell 106. 

[Q030J The runner 164 can have an inlet 170 connected to a supply of 
resin and outlet nozzles 168 to dispense resin into the Injection ducts 126. The 
runner 164 can have as many nozzles 168 as there are inlet ports 130 of the 
ducts 126, with each nozzle 168 being in fluid communication with one of the 
ports 130. 

[0031] To pot the membranes 104, the potting resin 162 can be pumped 
through the runner 164, so that the resin 162 flows through the nozzles 168, into 
the ducts 126, and then into the recess 116 of the shell 106. The resin 162 can 
thus be supplied directly to an interior portion of the recess 116, and 
simultaneously at more than one location in the interior of the recess 116. In one 
method of potting the membranes 104 in the header 100, the resin 162 is 
pumped through the nozzles 168 In alternating cycles of higher pressure and 
lower pressure. The lower pressure cycle can allow some migration or leveling 
of the resin, between the higher pressure cycles. The lower pressure cycle can 
be an "off condition in which no or virtually no resin pressure is provided at all. 
10032] Referring again to Figure 6c, after injecting a desired amount of 
resin, the resin can cure, and once at least partially cured, the fugitive gel 160 
can be removed, leaving a permeate collection cavity 161 with which the lumens 
of the membranes 104 ere in fluid communication. At least some resin 162 will 
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jenerally remain in the injection ducts 126 to seal the duds 126 off from the 
>ermeate cavity 161. The runner 164 will generally also retain resin 162 that can 
sure, to further plug and seal off the permeate cavity 161 from untreated liquid 
Mrtside the shell 106 when immersed. Alternately, the runner 164 can be stripped 
tefore the resin is cured and re-used or discarded, the resin in the ducts 126 
sealing off the openings created as the runner is removed. 

0033] The inventors have observed that significant pressure differentials 
can be experienced between the permeate cavity 161 and the surrounding 
untreated water. This can place stress on the header shell 106, and cause 
arching of the header shell 106 and/or the resin layer 162. Without sufficient 
strength, the header shell 106 end/or the resin layer 162 can rupture, causing 
failure of toe header. To strengthen the headers, one or more of the following 
techniques can be employed: using thicker wall sections to construct the header 
shell, providing reinforcing ribs in the shell, reducing the cross-sectional size of 
toe header shell, or providing a thicker layer of resin. 

[00341 Alternatively, or additionally, according to the present invention, the 
runner 164 can remain attached to the shell 106 to aid in reinforcing the header 
100. The needles 124 also remain attached to the header, being generally 
embedded within the cured resin 182. The mechanical bond between toe resin 
162 and the needles 124 can reinforce toe header by tying the resin layer 162 to 
the shell 106 along positions of toe resin layer 162 disposed between toe 
sldewalls 1 10 of the shell 106. This can permit an increase in toe width of the 
header shell, while maintaining sufficient strength to withstand pressure 
differentials experience by the header during use or a reduction in sizes of other 
components for the same width of header. Resin filling the annular grooves 158 
provided along toe outer surface of the needles 124 can enhance the mechanical 
bond between toe cured resin layer 162 and toe needles 124. 

[0035] Aa best seen in Figures 8 and 9, an alternate embodiment of a 
header 200 according to toe present invention has a shell 206 that is similar to 
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the shell 105, but with an increased width. As well, the header 206 does not 
»ave a longitudinal rib (like the rib 122 of the header 100), but is instead provided 
< with a transverse rib 222 at about the midpoint along the length of the shell 206. 

0036] The shell 206 can have a base 208, sidewalls 210, and end wails 
212 to define a recess 216. The shell 206 has protrusions 223 In the form of 
needles 224 extending from the base 208 of the shell 206. The needles 224 
sxtend into the Interior of the recess 216, and injection ducts 226 are provided 
through the interior of the needles 224. The ducts are grouped into two sets of 
ducts. A first set of ducts 226a has discharge outlets 232a at a first, shorter 
distance measured generally normal from the base 208 of the shell 206, and a 
second set of ducts 226b has outlets 230b at a second, greater distance from the 
base 208 of the shell 206, relative to the first set of duds 226a 

[0037] The distinct sets of ducts 226a, 226b can be used to Inject two 
separate layers of material for potting the fibers 104. In the embodiment 
illustrated, the first set of ducts 226a, having lower outlets 232a, is used to supply 
a layer of potting resin 262 in the shell 206. The layer of resin 262 has a 
thickness that extends from above the permeate cavity 261 to a point below the 
outlets 232b of the second set of ducts 226b. The second set of ducts 226b, 
having higher outlets 232b. is used to Inject a layer of cushioning material 263 on 
top of the potting resin 262. The potting layer 262 can be of a material such as, 
for example, but not limited to, an epoxy that cures to form a relatively hard, 
chemical resistant block of material. The cushioning layer 263 can be of a 
material such as, for example, but not limited to, silicone that cures to form a 
relatively softer material. The cushioning layer 283 can reduce the occurrence of 
fiber breakage, which, the inventors have observed, occurs most frequently at 
the point where the fibers 104 exit the potting. 

[00381 The distinct ducts 262a and 262b can be provided In separate 
needles 224a, 224b. respectively. Alternatively, each needle 224 can have one 
duct 226a and one duct 226b. extending as separate passages between distinct 



CA 02452892 2003-12-11 



-11- 

i ilet ports 230a, 230b and outlets 232a, 232b, respectively, which are connected 
o respective runners. 

0038] In other embodiments, the runner can be provided inside the 
leader shell. Injection ducts can also be provided in other locations such as 
hrough the sidewalls of the header shell. Alternatively or additionally, ribs in the 
shell can be provided with injection ducts or an injection slot along part or all of 
he length of the rib. The runner can be constructed to be re-usable. Such a re- 
usable runner could have a conduit of steel, and nozzles that can engage the 
inlet ports of the injection ducts in a releasabie sealed manner, for example 
through o-rfngs. The runner can be temporarily attached to the shell, for example 
with clamps, screws or other fasteners. 

[0040] While preferred embodiments of the Invention have been described 
herein in detail, It is to be understood that this description is by way of example 
only, and is not intended to be limiting. The fUll scope of the invention is to be 
determined by reference to the appended claims. 
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A/e claim: 

A shell for a header for a water treatment module, comprising: 

a) a shell having an outer surface and at least one recess for 
neceMng ends of filtration membranes; 

b) at least one protruding member extending from the shell to an 
riorof the recess 

6) at least one injection duct extending through the protruding 
member for injecting resin from outside the shell into the interior of the recess, 
the injection duct having an inlet open to the outer surface of the shell and a 
discharge outlet open to the Interior to the recess. 

2. The header according to claim 1 wherein the at least one protruding member 
comprises a needle, the needle having a lower end fixed to the shell and an 
upper end extending Into the recess. 

3. The header according to claim 2, wherein the injection duct extends from the 
lower end of the needle to the upper end of the needle, 

4. The header according to claim 3 wherein the injection duct has an axial 
passage that extends from the lower end of needle to a point near the upper end, 
and a radial passage that extends from the upper end of the axial passage to the 
sidewall of the needle. 

5. The header according to claim 4 wherein the radial passage extends through 
the width of the needle, providing two discharge outlets. 



6. The header of claim 1 wherein the protruding member passes through an 

i 

area of the shell adapted to contain a permeate cavity. 
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The header of claim 1 wherein the discharge outlet is located within an area 
<rf the shell adapted to contain a block of potting material holding membranes in 
he shell 

I. A method of potting membranes in a container comprising the steps of 
nserting ends of the membranes and injecting resin directly into a space 
between ends of adjacent membranes. 

E). The method of claim 8 further comprising placing a fugitive material in the 
container before inserting ends of the membranes Into the container, the ends of 
the membranes being inserted into the fugitive material. 

10.TTie method of claim 0 wherein the resin is injected through the fugitive 
material. 
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□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 



□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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